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hydrogen atmosphere. The thermal emf inatability of a thermocouple 
made of noble metals is caused mainly by contamination of one,or 
both electrodes by impurities, especially iron, from neramiciprotec= | 
tive sheaths. Pure dense Al,0, is the best insulator for thermo~ i 
' couples of this group. Thermocouples made of W-Ir and Ir-Irt60% Rh 
are good for measuring temperatures up to 2100C, but the high cost. :-_ 
and scarcity of Ir restricts their use. Thermocouples made of W-Re 
alloys can be used to measure temperatures up to 2200C in vacuum, or! .° 
' in neutral or hydrogen medium. They are less susceptible to contami-; 
‘nation by impurities than thermocouples of the platinum groupe To 
‘ ebtain maximum stability the thermoelectrodes with a high Re content | 
- (W-Re--10/20 or W-Re--15/20). are required; this is especially im-. ate 
portant for use in a hydrogen atmosphere. Large-diameter electrodes |, 
should be used for operation /in vacuum. The thermocouples can be ‘ 
used as etandards at temperatures up to 1960C, Dense, pure Al,0, be 
- {nsulation can be used for W-Re thermocouples for measuring tempera~ et 
tures up to 1950C. MgO insulation can be used up to 2200C, Tem~ -_ «| 
' perature measurements in a ¢arbon-containing atmosphere can be made Be 
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using BeO sheaths. Boron nitride has good insulating properties 7 
and is a promising material for high-temperature protection of ther~ i 
mocouples. Orig. art. has: 4 figures and 5 tables. gt in ws 
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TITLE: Phase diagram of the system ér--Fe--B 


ORG: none 


SOURCE: AN SSSR. Izvestiya. Metally, no. 6, 1965, 127-129 


TOPIC TAGS: alloy phase diagram, zirconium containing alloy, iron containing alloy, 
boron containing alloy ‘ 


ABSTRACT: The phase diagram for the system Zr--le--B at 8500 was investigated by 
x-ray analysis. This investigation supplements the results of V. N. Svechnikov, V. 
M. Pan, and A. Ts. Spektor (Promezhutochnyye fazy v sisteme zhelezo~tsirkoniy. Zh, 
neorgan. khimii, 1963, 8, 2118). The specimens were prepared from Fe and ZrBr. at 
16006. A total of 72 different specimens was studied, and the experimental results 
are presented graphically (see Fig. 1). In addition, the crystal structure of the 
compound ZroFe was determined. It was found that the structure of arjFe is of the 


TiogNi type with a = 12,1) A. A detailed description of the structure is to be 
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( Fig. 1. Phase 
diagram of the 
; Be system Zr-Fe-B 
5 at B50C. 
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presented elsewhere. Orig. art, has: 1 graph. 
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TITLE; The zirconium-cobalt-boron system 4 


SOURCE: AN SSSR. Izvestiya: Neorganicheskiye materialy, v. 1, no. 7, 1965, 
1112-1114 So 


TOPIC TAGS: zirconium alloy, cobalt alloy, boron alloy, zirconium compound, 8 
cobalt compound, boron compound, thermometry ; a 


ABSTRACT: The object of the study was to establish the phase equilibria in the 
Zr-Co-B system and to determine whether alloys of this system can be used as new 
materials in thermometry. Samples of Zr-Co and Zr-Co-B were prepared by sintering 
\ owder mixtures, The phase compositions were determined by the x-ray powder ze 
| “technique. In the Zr-Co system, phase analysis showed the presence of the com- 

| pounds ZrgCoo3, ZrCoz, ZrCo, ZrgCo, and Zr4Co, the crystal structures of which 
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were determined, An isothermal section at 800C was plotted for the Zr-Co-B " 
system. Two ternary compounds exist in this system: a7Y phase Zr7Co74Be with a 
the face-centered cubic structure of WCrg30, (a =10.597 (A), and a / phase of the 
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ition zrCo3B. These ternary phases have much lower melting . re 
form a low-melting eutectic (m. p. below 1200C) with the Co-base|: 
be used as new materials in thermo- 


approximate compos 
points than Z2rB2> 
solid solution, ar for this reason cannot 
metry. Orig. art. has: 1 figure and 1 table. 
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TITLE: X-ray diffraction study of the system niobium-tungsten-boron 


SOURCE: Poroshkovaya metallurgiya, no. 6, 1966, 73-76 


TOPIC TAGS: niobium, tungsten, boron, x ray diffraction analysis, phase 


STRUCTURE 
ABSTRACT: The paper deals with x-ray analyses of the system niobiurh-tungsten 
boron. The phase equilibriums were established for the first time at 1500T and 
are shown in an isothermal cross-section view of the system in the original article. 
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In graphs included in the original article the authors show changes in an iattice 
ae of Nb.B. and of NbB as a function of tungsten dissolution. rig. ae 
has: 1 table ana 4 4igures. [Based on authors' abstract] 
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ORG: “Lvov State University (L'vivs'kyy derzhavnyy universytet) a 
TITLE: Crystal structure! of the compounds ZroNio;Be and ZroCo)Be 
SOURCE: AN UkrRSR. Dopovidi, no. 6, 1966, 772-774 


TOPIC TAGS: phase equilibrium, zirconium alloy, nickel alloy, cobalt alloy, boron 
alloy, x ray diffraction analysis, intermetallic compound ° thonsente ataQ 
al “4 wd 
ABSTRACT: The authors study phase equilibrium in the Zr-Ni-B and ant ystems. 
‘lFifteen alloys were studied in each of these systems with “compositions « of 5-20 at.% a 
Zr, 80-55 at.% Ni(Co) and 15-25 at.% B. The alloys were prepared from powdered zir- 
conium (99.5% Zr), nickel (99.9% Ni), cobalt (99.9% Co) and boron (99.5% B). These 
were thoroughly mixed and pressed into briquettes. The briquettes were then sintered 
in a vacuum furnace at 1200°C for two hours. After this, the specimens were melted in 
a vacuum arc furnace and subjected to homogenizing annealing in evacuated quartz an-: 
pules at 800°C for 120 hours. X-ray diffraction analysis based on Cr radiation was 
used throughout the study. The analysis shows the existence of the compounds Zr gNi2,Bgl - 
and Zr2Co2,;Bg (t~phases). These compounds have cubic structures of the W2Co2}Cg_ type 
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(space group Fmt3n-03) ; for Zr2Ni2,Bg a=10.62840.005 A, and for ZryCo2;Bg a=10.597+ 


+0.005 A. The compound Zr2Nio)Bg has a region of homogeneity located on the 20 at.% 

B isoconcentrate at a zirconium concentration of 5-15 at.%. Increasing the Zr concen- e 
tration from 5 to 15 at.% and reducing the Ni concentration from 75 to 65 at.% in- 
creases the lattice constant of the t-phase from 10 .60940.005 A to 10.70240.005 A. 
The existence of a second ternary compound was discovered in the Zr-Co-B system with 
a composition similar to ZrCo3B. This article was presented for publication by Acade- 
imician V. M. Svyechnikov. Orig. art. has: 1 table. 
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thermocouples for measuring the temperature of an oxidizing 


tera) 


SOURCE: Mekhanizatsiya i avtor matizatsiya upravleniya, no. 2, 1966, 43-45 


TaGS: thermocouple, thermometer 


ABSTRACT: Thermocouples and resistence thermoneterg (contact measurement 
‘method) are used for achieving Selects accuréecy in measurements of 
‘high temperatures required in modern technols Sical processes. The resist~ 

ance thermonciors Pee seeel a: eedarecliccs may not be used for measuring 

temperatures ebdove 650°C. The upper temperature limit for thermocouvlea 
lies considerabi 


¥ below the melting point of the thermal electrodes due 


7 


we) 
to oxidaticn of the electredes thengelves yYaporization and diffusion of 


? 
the metals in the hot gunction, and chemiccl interaction between the 
? 
material of the thermal electrodes, the ambient mediun and the protective 
,ceramic. Tha PR-13/1 thermocouple kas « high rhodium content in the posi- 


tive ezectrode anc tke thermoelectronotive force of tha unit is more thea 
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han that of the PP-10/0. Tho PR-30/8 thermocouple is used for 
measurin 2 t 


eratures up to &60°C. The positive thermal electrode in this 
ron pletinun plus 30% rhodium, wile the negative electrode 
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latvinum plus 6j rhodium. The PR-20/5, P2-30/6 and P2-40/10 
ar 
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are designed principally for replacing the PR-10/1 thermocouple in the 


chemicei contenination and show an error of less than +4°C even after 5 
hours of operation at 1600-1800°C. The pr-40/20 thermocouple shows the 
. Same error level in measuring temperatures up to 850° in an oxidizing ! 

atmosphere (air), but its sensitivity is only one half that of the PR-20/5, 

PR-30/6 and Pa-40/10 units and, in addition, requires individual calibra- 
“tion. PR-10/0 thermocouples, which have been approved as standard instru- 
‘ments for the International Temperature Scale from 630 to 1063°C with an 
: fecurecy of +0.19C, are used for measuring temperatures up to 1200°C, and 
-at a lower accuracy (+6°C) -- to a temperature of 1600°C, Thermocouples 

with thermoclectrodes made from iridium-rhodiuz alloys paired with iridiung 

mey be usec for xeasuring the temperature of oxidizing media up to 2000°C. 

The most stable unit of this type ia a thermocozple of iridium plus 60% 

rhodium paired with pure iridi (Ir+60% 2h/Ir). -The thermoelectromotive fat 
.force of the thermocouple is e linear function of temperature which facili-~. ; 

wates calibration and interpolation. A ihermoelectromotive force of about 

ll mv is developed et & temperature of 2000°C, and measurements way be made ee 
at this temporature with satisfactory accuracy for 10-20 hours. Poncil 
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type thermocouples wiih thermoeslectrodes made from refructory compounds 

of the transition metals have been developed by the design bureau in 
cooneration with the Institute of Problems in the Science of Muterials, 
Academy of Sciences Ukrainian SSR. A TMSV~340M molybdenum disilicide-- 
tungsten disilicide thermocouple is used for measuring tha temperature of 
oxidizing gases and liquids. The thermoelectromotive force in this inatru- 
ment is a linear function of temparature and its sensitivity is 8&9 nv/deg. 
The change in thermoclectromotive force of this thermocouple is leas than 
41.5% after 1000 hours of operation. The Tiu’-340M thermocouple is present- 
ly being successfully used for aeasuring teuperateres in automating the 
commercial production of glassy. The thormocouples described in this paper 
may be used in autocating the metallurgicel, chemical, petroleum and other 


branches af industry where high temperatures are encountered. Orig. art. has: 
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(T1058). lab.-made gas-liquid fractometer for the analyses . ja 
‘of gaseous mixts. of methyl-, vinyl- and. ethylacetylenes, } zy 
‘and diacetylene was described. The 2 m.-long column is. 
‘filled with -Al,Os activated at 1000° and treated with trans- - FA) 
“former oil (ar dioctyl phthalate) 10 parts to 4. The column ~ x i 
. js maintained at 25° and eluted with H. The measure- 
ment of the gaseous fractions is made at the exit of the? 
J column swith an interferometer, _ R. Mavrodingany » + 
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-Stadukhin, V.D. 

Determination of the magnetic susceptibility of 
natural rocks from the measured magnetic field- 
strength at the center of a square frame 


Akademiya nauk SSSR. Ural'skiy filial. Institut geo- 
Fizgiki. Trudy. no. 2, 1962. Geofizicheskiy sbornik, 
no. 3, 79-84 


TLC ¢ ‘he author describes a method for the determination =. 
of the susceptibility of rocks lying at a depth of 4-6 m below the 
surface. ‘the method was developed in 1958-1959 at. Laboratoriya mag- 
nitopazvedki instituta geofigiki Ural 'skogo Filiala AN SSSR (Hagnetic: 
Prospecting Laboratory of the Institute of Geophysics of the Ural’ 

Branch of AS USSR). Theory. - The €lux through a square frame which 

ig parallel to the earth's surface consists of two components, namely, 
that due to the current flowing through the frame, and the flux due 

to the current flowing through the frame, and the flux due to the 
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STADUKHIN, V.D. 

a eae Determination of the magnetic susceptibility of rocks and ores by 
measuring the intensity of the magnetic field in holes with artificial 
magnetization in order to detect and evaluate iron ore deposits. 

T2v. AN SSSR. Ser. geofiz. no.921381-1385 S '63. (MIRA 16:10) 


1, Institut geofiziki Ural'skogo filiala AN SSSR. 


CSE. 
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methods of magnetic pro 
SSSR noe3265~71  '656 
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STAER, Jan, mgr inz. 


An example of correction of the power coefficient in the plant 
ant resulting advantages. Energetyka przem 10 no.12:427-429 
'62, as 5 
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1. PR-2 Elektromontaz, Katowice, i | 
ia 
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D274 /9 
AUTHORS: - Yordanov, D., Engineer, Stafanova, N. Kulchitski, 
. V. and Tliev, Lozan 
TITLE; Introduction of gas cyanization of structural steel. 


in the State Nachine building Plant at soLaroverad 


PERIODICAL: | Mashinostroene, no. 1, 1963, 12-18 


TEXT: The excerinente were carried out with round speci- - 
mens made of medium-carbon alloy steel 40X (40Kh), in W-105 (i's- 
105) furnaces at a temperature of 790~-840°C, During the gas cyaniza- 
tion, petrol and Liquid ammonia entering the furnace from different © 
points were used as the active gas. The petrol was fed in by a drop- 
per, while the consumption of ammonia was read on a rheometer char- | 
ged with toluene. Best results with respect to the diffusion of 
carbon and nitrogen in the surface layer of the specimens were ob- 
tained by using an optimum quantity of 250-500 drops/min of petrol 
and 14 Liters/min of ammonia. Under these conditions the Layer 

* attains its highest durability and stability, and a higher strength ; 


| Card 1/2 
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: B/oos /s3/000/001/001/001 
introduction of gas ... 


of wear than when-a liquid eyanivation is applied. The duration of - 
the process of saturation must not exceed 100-110 minutes, when the ~ 
required layer of 0.25 ma thickness is obtained. This process cuts — 
the time of liquid cyanization by 15-20%. During the optimum con- 
ditions of the process an €-phase in the structure of the diffusion 
layer does not exist i.e. the strength of the specimens is. higher, . 
and the transition to the core is smoother. The fatigue limit of | 
the specimens was 57.1 kg/mm. The effect of gas: cyanization on 

the deformation of different machine parts was within the admissible 
limits. There are ae figures ane 6 tables. ; 
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RAMAN, M, (Ramans, M.]j STAFETSKIY, L. [Stafeckis, L.] 


Results of testing the air conditioning system for passenger cars. 
Izv. AN Latv, SSR no.5253-60 '62. (MIRA 16:7) 


1. Institut energetiki AN Latviyskoy SSR. 
(Railroads—-Cars—Air conditioning) 
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SOURCE CODE: UR/0371/66/000/006/0084/0090 ; 


AP7005267 


a4 


ACC NR: 


an 


S AUTHOR: Nayer, V. A.--Naers, V.; Raman, M. L.~—Ramans, M.; Simanovskaya, A. Ye 
Simanovska, A.;_Stafetskiy, L. P.—Stafeckis, L.; Shaleayy, BE. G.—Salonijs, EB. 


os: 
Rats 


ORG: Institute of Physics and Power Engineering of the Academy of Sciences, Latvian 
* SSR (Fiziko-energeticheskiy institut AN Lat ). 


TITLE: Investigation of semiconductor thermopiles for cooling and heating of air . 


“SoURCE: AN LatSSR. Izvestiya. Seriya fizicheskikh 1 tekhnicheskikh nauk, no. 6, — 
1966, 84-90 : 


en re ee 
Stapp at oe ee EOS BATA 


TOPIC TAGS: semiconductor device, refrigeration equipment, thermoelectric cooling, | 
thermoelectric equipment 4 A@ COmOsT/O 4s fart EQUIPMENT , PIR HEATER \ - 


ABSTRACT: ; 
The design and development of a semiconductor thermpile which is the basis 
of a prospective all-year-round air conditioner for passenger railroad cars 
is described. The thermopile is mde from materials whose z is in the 
range of (2—-2.2)-1073 1/K. ‘The basic materials for its positive side are 
Sb, Te and Bi,Te3; for the negative side they are Bi,Te, and Bi,Se,. It 
is wade from 96 thermocouple elements (20 x 20 x 3.8 mm each) connected in i 
a series circuit with copper commtational plates which are finned on the | 
cold and hot sides. The fins are 40 and 60 mm high on the cold and hot sides, 

_ respectively, and their thickness and the spacing between them are 0.5 mm jo 

Cara” j/ : see Ci none rhe ee |e 


SR: oe eee ewe aE PY, 


LE re CIR eee ae ye 
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4 

ACC NR: AP7005267 hese 

The hot junction is cooled by forced air circulation. The i 
thermpile was bench-tested under simulated environmental conditions to 4 eee 
determine its cooling and heating capacities. The maximum obtained cooling i i ~ 

capacity was 425 w at a cooling factor of 0.57 for an airflow rate of 
150 kg/hr. The heating capacity ranged from 170 to 600 w at a heating 

_factor from 3.2 to 1.5 for an airflow rate of 222 kg/hr and an operating 
current range from 50 to 150 amps. A disadvantage of the thermpile is its 
_low cooling factor in comparison to that of compression-type coolers. 

i ‘The thermopile heater is more efficient than electrical heaters, however. 

| “since air conditioners on railroad cars operate as heaters for prolonged 

| periods of time, it is economically advantageous te use semiconductor heat 

| sources rather than conventional electric heaters... Orig. art. has: 4 figures . 

| and 19 formulas. - {Iv] 
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SOURCE CODE: uR/0143/66/000/006/0121/01 | 
e 


: Poces 
AUTHOR: Rotach, V. Ya. (Candidate of technical sciences); Stefeychuk, 
‘Be Ge (Engineer} el 
ee el 
a Te. 
ORG: Lenin Power Institute, Moscow (Moskovskiy ordens Lenina 


renergeticheskly institut) 


TITLE: Pulse regulation of objects with leg 


isource: IvUZ. Energetika, no. 6, 1966, 121-12) 
TOPIC TAGS: automatic requiation » pulse modulation servomalde 


ABSTRACT: The article gives the results of an snalysis of a pulse : 
system of automatic regulation, the object of which cen be approximated: 
by a transmission function of the form: : 


Woe (s) = act eo, (1) 


and in which the regulator consists of a pulse modulator with amplitude 
modulation of the pulses and an integrating servo motor. Results of 
calculations on the above basis show that pulse regulation cannot be 
considered as a means of improving the dynamics of 4 control system with 


Card 1fe : . UDC: 65.011.56 ; 
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Orig. art. has: 13 formulas and 3 figures. 
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Miners in the brokep work week (Sunday off). Sote.trud. eee 
Seon 16 (MLRA 10: 


1. Nachal'nik OOT Gornogo upravieniya Kuznetskogo metallurgicheakogo 


t « . 
kombinatae (Iron mines and mining) (Weekly rest-day) 
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Spacers agee broken work wee (Suncay off) at mines has eee) 
Sote.trud no.9:106-108 § '57. BA 1 
1, Hachal'nik otdela organivatsii truda Gornogo uprevieniya 


heekog ta 
rennet etallurgicheskogs kombing A ae 
pairs (Suznetsi: Basin--lron mines and mining) 
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SOSUL'NIKOV, A-;_STAFEYEV, 4.-; ALEKSAHDROV, N.; SITNIKOV, V.; LEVIN, As; 
KHOKHLUSHIN, V.; KARSHENBAUM, Ss. 
Take into consideration experience in changing over to the seven= 
hour and six-hour day. Sots. trud. noe6:99-117 Je '58 (MIRA 11:6) 


1.Zamestitel’ nachal'nika otdela organizatsii truda Kuznetskogo 
metallurgicheskogo kombinata (for Sosul'nikov). 2.Nachal'nik 
otdela organizatsii truda gornogo upravleniya Kuznetskogo metallurgi- 
cheskogo Kombinata (for Stafeyev). 3.Nachal'nik otdela truda i 
zarabotnoy platy Upravleniya khimicheskoy promyshlennosti Moskovskogo 
oblastnogo sovnarkhoza (for Sitnikov). 4Starshiy inzhener otdela 
truda 4 zarabotnoy platy Upravleniya khimicheskoy promyshlennosti 
Moskovskogo oblastnogo sovnarkhoza (for Levin). 5.Direktor Moskovskogo 
instrumental'nogo zavoda "Kalibr" (for Khokhlushin). 6.Hachal'nik 
otdela truda i zarabotnoy platy Moskovskogo {netrumantal'nogo savoda 
*Kalivr" (for Karshenbaum). 

(Hours of labor) (Industrial management) 
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SHLIONSKIY, N.; STAFEYEV, A. 


Bonus system at ore-dressing and sintering plants. A 
Sots.trud 5 no.1:128+130 Ja '60. (MLRA 13;6) 


1. Gornoye upravleniye Kuznetskogo netallurgicheskogo kombinata, 


g. Stalinsk. 
(Ore dressing) (Bonus system) 
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STAFEYEV, A. 


eal re organization of work in the wet uae 
Kuznetsk Metallurgical Combine. Sots, trud 6 no.6: aa 
Je '61 (MIRA 16: 
e e 


icheskikh issledovaniy 
. 1Lnik otdela ekonomicheskt : 
foeteeinees nauchno-issledovatel'skogo gornorudnogo instituta, 
Stalinsk. 
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BOGOMOLOV, M.3 STAFEYEV, A. 
f repair-shop workers in shifting 
m in an ore dressing and sintering 


trud i zar. plata 5 no.3:41-44 
(MERA 15:3) 


Determining the number 0 
to a centralized repair syste 
plant. Biul.nauch. inform.: 


162, 
( Abagur--Ore dressing) (Abagur-~Sintering) 
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STAFEVSY, A. Ae 
slectric lLines--Overhead,. 


Instrument for measuring the height of overhead electric transmission lines. 


Rab. energ., 1, No. 1, 1952. 


unelassified. 


Library of Congress, October 1952. 


Monthly List of Russian Accessicns 
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STAFEVEV, A. I. 


Lumber -— Standards 


Loading is not to be separated from the whole of lumbering operations. les. prom. 
12 no. 9, 1952. 


1952 
Uncl. 
y __ December _ 
9. Monthly List of Russian Accessions, Library of Congress, __Decem IOS, 
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YOTINOV, M.P.; LAPINSKAYA, Yo.M,; KHENOKH, M.A. YEVDOKIMOV, V.F.; 
ANTUF'YEV, V.V.; STAFEYEV, A.V. 
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a) {s described. 
i the base region enables amp 
x temperatures and frequencies t 
The new mode of operation wou 
- yantageous in these respects with triedes 
discontinuity in characteristics is 
to negative bias, and a mixed mode of 0} 
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i 5077, INVESTIGATION OF THE RESISTANCE VARIA! oP We ae 

OF GERMANIUM IN A MAGNETIC MELD, V,L3tafeay und ; . Z ost fe 

: Y.M.Tuchkevich, : fen ee ee 

F : 4 Shr tekh. Fiz., Vol. 26, No. 2, 273-6 (1056). In Russian. pete ott 

\ ; Vi The characteristics Sp/po = {(H)-p are power functions : ee 
. with varying. exponents. This applies to strong and weak 4 aig 

| rs - fields. The Meld stréngth corresponding to a bend in curves : grins 
: on a double-logarithmic scale shifts with higher temperatures 

to stronger fields, this agreeing with theoretical expectations. 

The character of the function p/p, = {(B) 7, however, and : 

particularly the variation of the exponent, is in contradiction 

to theory. Electrical Research Association 
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_ SUBJECT USSR / PHYSICS yCARD 1 / 2 PA - 1552 
AUTHOR LEBEDEV,A.A., STAFEEV,V,1., UCKEVIG, V.M. 
TITLE Some Properties of the Diodes consisting of Germanium with a 


Gold Admixture. 
PERIODICAL ‘Zurn.techn.fis, 26, fase.10, 2131-2141 (1956) 
Issued: 11 / 1956 


As gold atoms form two acceptor levels which are deep in the forbidden zone, the 
properties of germanium may depend in a high degree on the ratio of the concen- 
trations of the gold atoms and any donor admixture in the germanium. Let it be 
assumed that Nay and Ny denote the concentration of the gold atoms and donor 


atoms respectively. 
At Nau > Ny the germanium has hole-conductivity (here called germanium of the 
Iotype), but at 2 Nau 7 Ny ? Nau it is electronic and the temperature depen- 


t 


dence of the conductivity depends on the distance of the upper acceptor level of 
the gold from the bottom of the conductivity zone (A E = 0,2 eV). (Here called 
germanium of the II. type). However, in the case of Np > 2N au all gold levels 


are stopped up at all temperatures, and the germanium then has electronic conduc- 
tivity. (Here called germanium of the III. type). The admixture of gold exer- 
cises hardly any influence at all on the temperature dependence of conductivity. 
The diodes produced from germanium of the I. II. and III. types are here described 
as diodes of the I.II. and III. groups. The properties of Ge III are not deter- 
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AUTHOR: _ Stafeyev, Vs I. 
TITLE: 
neideali'nom: pan-perekhode) ° 
PERIODICAL: Zhurnal Tekhne 
ABSTRACT ¢ 
new. semiconductor apparatus 


of this problem was 
jdeal pen junction, 


under the influence of 


Card 1/3 the deduction current leads 
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Fize, 1957, Vol. 27, Nr lo, PPpe 
The purpose of the present investigation 


should not be connected with 
trical field and it should operate at 
possible only after careful analysis of a none 
which. is detailed.here. 
an additional electric field occurs. in the diffusion range of such & 
zone. In such pen transition the not real carriers do not move onhy 
the gradient of concentration, but also under 
the influence of the electric field, which 
increasing current deductions 
pei junctions. Here the hole 
currente The existence of this relation between the hole 
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Note on Current Multiplication of Minority Carriers in the 
Non-Ideal pen Junction (Umnozheniye toka neosnovnykh nositeley v 


249502211 (USSR) » 


was to create an entirely 

of a thyratron type. Its mode of operation 
the effects caused by the strong elec™ 
high frequencies. The solution 


The analysis shows, that 


grows in magnitude with 
This is most pronounced in the case of 
current is connected with the deduction 
current and 
to the possibility of amplifying 4 current. 
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Note on Current Multiplication of Minority Carriers in the 57 ~ho-2/33 
Non-Ideal p-n Junction. 


of non-equilibrium minority carriers by a non-ideal p-n transition. 
The utilization of a non-ideal pen transition as a triode-collector 
makes it possible to obtain triodes, namely drift-triodes, where 

the injected carriers are transmitted from the emitter to the collec® 
tor essentially not by diffusion, but by the electric field. This 
enhanced their frequency properties. Such triodes with a non-ideal 
collector possess 4 current amplification coefficientot, in a scheme 
with a common basis, which is larger than onee The alloyed triode 
with ob >l represents 4 new apparatus of a thyratron type in a quali= 
tative respect. A triode of such a type has 4 range of negative resi= 
stance in the collector circuit. The breaking voltage can be regulas 
ted in a range from a few volts to 150 ~ 200 volts. After the brea= 
king the current can reach ISo = 3oo mA. The transition time from 
one state to the other is of the order of magnitude of 0,1 to 

0,2 gasec. (from the closed to the open state). 

There are 3 tables, lh figures and 2 Slavic references. 
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AUTHOR: Stafeyev, V. I. S0V/57-58-8-2/37 
. 2 a x, 
TITLE: Influence of Resistance of the Semiconductcr:. Body Upon 


the Shape of the Diode Voltage Versus Current Curves (Vliyaniye 
soprotivleniya tolshchi poluprovodnika na vid vol'tampernoy 
kharakteristiki dioda) 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1958, Nr 8, 
pp. 1631 - 1641 (USSR) 


ABST RAC? : A formula (20) is deduced for the voltage versus current 
function of the diode taking into consideration the voltage 
drop in the semiconductor. The condition p = p, at the 
second contact was required to be satisfied by fhe solution. 
The formula in this general form does not incorporate the 
dependence of the diode current upon the voltage applied to 
the diode. Hence two opposite limit cases are investigated: 
1) The voltage versus current characteristic in the backward 
direction and in the forward direction with low levels of 
injection. 2) The voltege versus current characteristic of 
the high levels of injection. If the injection levels are low, 

Card 4/4 the formula, as usual, reads as follows: 
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Influence of Resistance of the Semiconductor Body sov/57-58-8-2/37 
Upon the Shape of the Diode Voltage Versus Current Curves 


q(V os TR) 
I, oes | aes 


Ls 2 -1}, where I denotes the total 


current, I_ the saturation current, V the total voltage 

drop at the diode, p the concentration of the holes in the 
n-domain, p. the equilibrium concentration of the holes 

in the n-domain, and q the electron charge. ; however is 
greater than the ohmic resistance of the body. The greater the 
ratio of the mobilities, the greater noes be. In diodes 

from a p-material is smaller than the ohmic resistance 

of the body. If the levels of injection are high, the 

voltage versus current characteristic reads 4s follows: 


av 
I= I, e okt , where I_ represents 4 complicated 
function of the parameters of the initial substance and of the 
Card 2/4 ratio d/L. 
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b+ ch -S 
c= 2 =e As c is a function of aa alone a 
study of the voltage versus current characteristic permits 
to determine the magnitude of d/l at high amperages. Hence the 
effective length of the diffusion displacement in the diode 
body 
d 


are ch iy stiles 


can be determined. The correctness of the theory developed is 
substantiated by these experimental studies. The computed 
and the measured values of I- and of L well agree with each 
other. In diodes with an impurity conductivity the current 
decreases at voltages " S Y5 with a temperature rise, Vo is 


of the order of the width of the forbidden zone. V.N.Tuchkevich 
was interested in this work, There are 2 figures, 1 table, 
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and 9 references, 4 of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut, AN SSSR (Leningrad 
Physical and Technical Institute,AS USSR) 


SUBKITEED: April 10, 1958 
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AUTHORS: Stafeyev, V. I.) Tuchkevich, V. M. gov /57-58-8-3/37 


TITLE: Dependence of the Hall Constant Upon Temperature and 
Magnetic Field Strength in p-Type Germanium (Zavisimost' 
postoyannoy Kholla ot temperatury i napryazhennosti 
magnitnogo polya Vv germanii p-tip2) 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1958, Nr 8, PP 1642-1645 (USSR) 


ABSTRACT: This is an investigation of the function of the Hall -(Kholl) 
constant versus H and —. The same samples of hole-conducting 
germanium were used as in reference 4. Data concerning these 

samples are therefore omitted. R was measured in a usual d. Ge 
circuit and with a constant magnetic field. Hole-conducting 
semiconductors exhibit & pronounced dependence of R upon H 
in weak fields. At H> 4000 Oe and -145 @ and at H? 6000 Ce 
and at room temperature @ complete saturation is attained. The 
saturation resistance is smaller by 2 factor of 1,5 than thet 
in weak fields. The sample in question exhibited a mixed 
conductivity of 53 Ohm . cm. Another sample with 4,47 Ohe 
displayed curves which above + 50°C are practically 
The dependence of the temperature at which the Hall 

card 1/3 tends towards zero upon the magnetic field strength 3 
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described. It is contrary to that expected from theoretical 


considerations. TR=0 varies by 7°c at a field strength 


variation reaching almost 20 500 Oe. A similar dependence of 


TR20 upon H was found in ell hole-conducting germanium samples. 


The function of R versus T is given for a few values of the 
magnetic field strength. The weaker the field, the more 

rapidly the Hall-constant will increase at a temperature rise. 
At H = 2200 Oe this gradient reaches 30% of that at lower 
temperatures. In strong fields R is almost independent of 
temperature in the whole range of impurity conduction. 

Previous to the decrease of R, however, a small increase of R 
is observed when the state of mixed conduction is approached in fields 
not exceeding 19 300 Oe. It is absolutely impossible to 

uscribe the increase of the Hall-constant at a temperature 

rise to a real reduction of the number of current carriers. 

As an explanation of the anomalous behaviour of p-germaniun 

a model with three types of carriers was advocated in reference 
9: electrons, “ordinary” holes and "fast" holes. The results 
obtained in this investigation can ail be e ined with the 
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help of this model. The conception of "fast" holes is at 
present a mere hypothesis. Ye. Sclov'yev assisted in a few 
of the measurements. There are 5 figures snd 17 references, 
% of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SS5R 
(Leningrad Physical and Technical Institute.AS USSR) 


SUBMITTED : April 10, 1958 
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24,7600 9/181 60/002/02/32/033 
24. 7700 p006/B067 
AUTHORS: Kramareva, 9: a., Stafe ev, V- I. y 
TITLE: Investigation of Some properties of "Long" piodes™ 


Fizika tverdogo tela, 1960, Vol. 2, No- 2, ppe 377-379 


PERIODICAL: 


TEXT: The forward current of "long" diodes largely depends on the 
diffusion length; in a previous paper (Ref. 1) Stafeyev has demonstrated 
that when the diffusion length increases with the injection level a 
negative resistance can be observed in the straight branch of the current- 
voltage characteristic of such a diode. In the present paper, the authors 
report on investigations of the temperature dopendence of this branch, 

and give some new results on the photosensitivity of "long" diodes. The 
geometry of these diodes jis described in Ref. 1. For improv 
of emission the samples were examined in a liquid medium (in 
moderately low temperatures, in liquid nitrogen at liquid nitrogen 
temperatures) > Fig. 1 shows the direct branches of the current-voltage 
characteristic of a typical "long" diode recorded at aifferent temperatures. 


In this diode, the negative resistance disappeared at 430°C. As may be 
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seen from Fige 4 the "stripping voltage" largely increases with decreas=- 
ing temperature, whereas the "stripping current" remains practically 
constant. This is explained by 4 reduction of the diffusion length. Some 
of the samples showed no negative resistance even at liquid nitrogen 
temperatures. The carrier lifetime was either independent of the 
injection level, or it decreased with increasing current. The latter case 
was observed in 4 diode whose direct branch is shown in Fig. 2 (Ip-curve)- 
Such a diode may have a negative photoeffect, i.e» the current may 
become lower than the dark current if a so-called "secondary" mechanism 
of photosensitivity occurs (i.e., when the lifetime changes due to 
irradiation). This was observed in one of the diodes investigated; Fig. 2 
shows the direct branches of the current-voltage characteristic of this 
diode recorded at two different irradiation intensities. At low direct 
voltages (below the injection level), the concentration of the minority 
carriers injected from the p-n junction is low, and the lifetime changes 
nardly influence the current {monotonic rise of the photocurrent with 
increasing radiation intensity) -« If the direct current increases, also 
the concentration of the injected carriers increases (due to the so-cal- 
led primary mechanism); however, 4t is reduced as 4a consequence of the 
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AUTHOR: Stafeyevs V. 3 
NITLE! Injection Heat Transfer Y 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, pp.» 438-444 


TEXT: The present paper describes a theoretical investigation of the 


mechanism of the occurrence of the Peltier effectyin a semiconductor 
diode with _p-2 junction nder varying recombination conditions. The first 
thermoelectric investigations of semiconductors were made by the’ Czech ~ 


physicists Tauc and Trousil (Refs. 3 and 4) who calculated the therino-emnf 
occurring in currentless p-n junctions, and who published the first — 
experimental results. In the present papery, the author tries to investi- 
gate the fundamental thermal processes developing in 4 diode with p-n- 


junction by analyzing the physical processes occurring in @ direct™ 


passage of electric current. On principle, 4 hole production takes place 
roduction in the 


in one semiconductor (metal contact) and an electron p 
other. In the following, recombination processes take place in the region 
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between the contactso (On the passage of current in the opposite 
direction pair production and an emission of electrons or holes to the 
contacts takes place in the region e contacts). The majority of 
the recombination e ds on the ratio 
between the diffusion leng i and/or the 
electrons in the p-regio and the dio i and 
n-regions, respectively). In the present papers ses adpL 
and d«L are analyzed. A model of the diode concerned is shown in the Fig. 
It is shown that in the case of recombination in the volume-charge layer 
and in 2 recombination at the metal-semiconductor contacts the occurring 
thermal processes are of opposite character. Heat transfer by injected 
non-equilibrium carriers is regarded. The Peltier coefficient and the 
differential thermo-emf are determined for an unsymmetrical diode with 
the aid of the ordinary thermodynamic relations. If there exist non- 
equilibrium carriers, these two quantities depend on the amperage of the 
passing current since the current changes ser concentration near 
the p-n junction (both increase with jincreasin ally, the 
author describes an investigation of the tempera aaa 4 
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in a diode on the passage of-direct current. Por a special case (p-type 

germanium at room temperature) the thermo-emf is estimated to be 

ap ~ 172 pv/deg, and the maximum temperature difference AT, = 6 - 004 Q, 
Qo ~ transferred heat in watts). Finally, the possibility of applying 

injection heat transfer in the production of refrigerators is discussed. 

There are 1 figure and 4 references: 2 Soviet and 2 Czech. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute 
of Physics and Technology of the AS USSR, Leningra 
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SUBMITTED ; June 15, 1959 
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1. Leningradskiy fiziko-tekhnicheskiy institut AN SSSR imeni akadeMeF. 
Joffe. 
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3/181 61/003/003/001/930 
9,4300 (1043 ,037,A¥3) B102/B214 
AUTHORS: Karakushan, 5. 1. and Stafeyevs y. I. 


TITLE: Magnetic diodes 
PERIODICAL: Fizika tverdogo tela, v- 3, now Jy 1961, 677-686 


The present paper gives 4 theoretical study and the results of experi- 

jons of the effect of 4a magnetic field on the vyolt-ampere 

f£ semiconductor aiodes. This effect has been studied onse 

Radio a. Telev. News, July, 10, 1952) and found to be very 

small (Ge diod . Stafeyev has; however, shown that, under certain condai-~ 
tions, there exists a large dependence of the forward current on the magnetic } 
field in the case "Long" diodes. Now, first the effect of the field on 
minority carriers, arly on their mobility,» ig studied considering the 
effect of surface recombination (Suhl effect) to be negligible. The first 
effect of the magnetic f i arrier mobility decreases, a8 a 
result of which the resistivity of the semiconductor increases. If it js as- 
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field is to decreass the diffusion len 


a 
: —?, accordingly, the minority csrrier distribution ip: determined by 


Qn a 

P av ,/kt dX / d 7 : Je a 

p- Po = pte -1) sho/shy) where L=1, and V, +8 the potential drep 
The magnetics field 


in the region of the volume charge of the p-n junction. 
thus affects not only the mobility of minority carriers (diode) but also 
their concentration. The first part of the paper is concerned with 4 study 
of the effect of the magnetic field on the reverse current and, in the case 
of low (a) and high (b) injection levels, on the forward current. In cane 


(a) one has: 
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(1 - current density, V - voltage appl 
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— electron charge, Po 
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gives experimental re 
L = 0.5 mm, dia- 


The second part of the paper 


times. 
5 the H dependence of the diode current for % ™ 50 ohm-cn, 
meter of the p-n junctions 0.9 mm, d = 255 mm; p-n junction due to indium, 
Linders of different heights 


The specimens were CY 


ohmic contact: tin)» 
O mm high). Results are 


given in mm (for example, diode T-3.0: cylinder 3- 
shown in Figs. 1 7 3 and in & table. Fina 
gives 6 report on @ study of magnet 
had shown that diodes of very high 
The conditions required are high cur 
schematic representation is given in Fig. 5 were prepa. 


issipation. Fig- 6 
tics of such a diode (D- 


can be prepared. ) 
rge a/L. Diodes whose 


fields. With a field, for example, of H = 119, 300 oe, the forward current 
in-the diode changes by a factor of 200. . From the volt-ampere characteristic 
= 5.7. These diodes were made of r 


at H = 0 it is found that Co = 104 and a/L 
jal as the T-diodes. Ye. A. Gamilko 4s thanked for help in 
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3) H= 3000 0e, 
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94,2202. (1137, NFG 1395) B102/B214 
AUTHORS: Karakushan, 5. I-; and Stafeyev, V. I. 
TITLE: Magnetic diodes with large area 


PERIODICAL: Fizika tverdogo tela, Ve 3, NOs Ts 1961, 2031-2040 


TRXT: A new semiconductor device, the magnetic diode, whose forward 
current depends strongly on the strength of the magnetic field, was 
described and studied in earlier papers of the authors (Ftt, I, 841, 19593 
FIT, III, 677, 1961; ZhTF, XXVIII, 4631, 1958). In the present paper, 
further peculiarities in regard to the structure and properties of such 
diodes are given. First of all, the magnetic sensitivity of these diodes 
is discussed, and it is shown that this sensitivity is sudstantially 
higher than what would be expected from the theory. The high magnetic 
sensitivity is above all, due to the fact that the magnetic field A 
decreases the diffusion length L, which leads to a reduction in the 
number of nonequilibrium carriers and to a significant increase of the 
resistance of the semiconductor layer. There is a charge redistribution 
between this layer and the p-n junction; the decrease of the potential 
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at the p-m junction causes 4 decrease of the injection and leads to a 


new charge redistribution. 
change in mobility leads to 


Equations are derived for the current and voltage sensitivities, the 


symbols used being those of 
authors calculate the optimu 


a/tetan[a(a/et)?(o+1)"eg0/¥ 
large area are investigated, 


of w0.6om- and whose lateral 
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By this process, the initially insignificant 
a significant change in the forward current. 


the earlier papers. In the following, the 

m thickness of the magnetic diodes 

Y], ya2a/L-1. Wow, magnetic diodes with 
4. @. those whose p-n junction has an area 


surface areas are negligible. Fig. 1. shows 


schematically such a diode with water cooling. The thickness of the semi- 
conductor is chosen for convenience as a~SLe3mm, and the resistivity of 


the n-type semiconductor (at 
The p-n junction is formed b 
by infusion of tin (in a hyd 
values of the characteristic 
In the following, the sectio 
Fig. 6 shows the view of suc 


arting material) between 40 and’ 50 ohm -om. 

y infusion of indium, and the ohmic contact 
rogen atmosphere). Table 1 gives the measured 
parameters of several types of such diodes. 
n-type of magnetic diodes is briefly discussed. 
h a diode; the characteristics of some types 


of this kind are given in Table 2. The most important results of the 
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., investigations are the following: . In magnetic diodes with sufficiently os 
‘large cross sections one must take into account the curvature of the — 
current lines due-to which the effective distance between the -pen “junction 
and the ohmic contact becomes larger. Under certain conditions, Qd/d - 
can exceed fL/L by 10 to 15 times. The magnetic sensitivity: of ‘both | 
kinds of magnetic diodes exceed the theoretical value by a large amount 
if only the change of the diffusion length is taken into consideration. The 
change in the current AYi, of the magnetic diodes in the magnetic field. ~ 


reaches a value 100 timés as large as the ‘corresponding change of the 
resistance £9 ,/2,°o& the single crystal. In the whole range of H 


investigated, Ol/i, varies in proportion to H. The rise and fall of the — 
voltage at the diode also follows the same law for direct current. Ina 


field of 3000 gauss, the current strength is chenged 2-4 times, while 
Le ,/9,22h- There are 6 figures, 2 tables and 3 Soviet-bloc-references. ° 
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AUTHOR: _Stafeyev YT 
TITLS: Photoconductivity in a semiconductor diode caused by a 


change of lifetime 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 9; 1961, 2513-2518 


TEXT: Two kinds of processes are started by an illumination of 
semiconductors: (1) An increase of carrier concentration . The operation 
of photoresistors, photodiodes, and photocells is based on this process 
which is here called "concentration mechanism". (2) A change of the 
carrier lifetime T, which influences the properties of the devices 
concerned. Among other things, this change gives rise to nonlinear effects. 
The author had shown in previous papers that a change of T due to iliumina- 
tion may be, in diodes, the principal effect determining photoconductivity. 
Photocurrent due to a change of T may exceed the Nooncentration"™ rhote- 
current by several orders of magnitude. The conductivity concerned here 

is called T-photoconductivity. It may occur in semiconductors with non- 
equilibrium dark conductivity. The T-mechanism may lead either to "self- 
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quenching" (sublinearity) or to ngelf-amplification" (nyperlinearity) of 
photoconductivity- T -photoconductivity in semiconductor aiodes with p-n 
junctions was the subject of the present study. New and interesting 
effects associated with T-photoconiuctivity are observed when producing 
non-equilibrium conductivity py carrier injection or extraction by means 
of a p-n junction: Theoretical considerations indicate that the T-mechanism 
leads to an opposite change of forward and reverse current under jllumina- 
tion. Thus, if illuminetion effects an increase of forward current in the 
diode, the reverse current is pound to drop at the same time, If non- 
equilibrium conductivity is positive, 4 change of Twill lead to @ change 

of the recombination rate of excess carriers; if negative, it will lead to 
a change of the dark generation pate of the carriers: Since, in case of 
T-conductivity, there exist no restrictions to the effective quantum yield, 
it is possible on the basis of the T-mechanism to work out devices whose 
photoconductivity ig some orders of magnitude higher then the one whose 
function is based on the vconcentration" mechanism: Experiments were made 
on n-type cermeniun L-diodes (resistivity 60 ohm-cm at room temperature 


ce] S y 
at 77K: The yolt-ampere characteristics were taken for forward and reverse 
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“| ACCESSION NR: -amgooszg6s Pz-4 «= IJ P(C)/JD/AT -8/2821/62/000/000/0086/0093- a 
ly "AUTHOR: Afenas'yeva, N. P.; Stafeyev, V. I. | 64 
ome | TITLE; Effect of impurity concentration in the loweresistance region of pen 


junction?on the forward current [Report of the All-Union Conference on ce 
Semiconductor Devices held in Tashkent from 2 to 7 Octoner 1961] TT ae 
SOURCE: Elektronno-dy*rochny*ye perekhody* v poluprovodnikekh. Tashkent, Izdevo 
AN UzSSR, 1962, 86~93 
TOPIC TAGS: germanium diode, germanium diode forward current Fie 
ABSTRACT: In 1957-58 the authors investigated the linear section of the current- | 
voltage characteristic of germanium @iodes at heavy currents; particulerly the : 
effects of temperature and alloyed impurity were studied. The results are 
reported in the article. Two groups of diodes were tested: (1) pe and netype 
germanium (with a resistivity of 10 ohm.em) and elloys containing Bi, Sb, In, 
and Au; (2) netype germanium (with a resistivity of 1 ohm.cm) plus In alloyed ; 
with Pb, Ga, end Al, Current=voltage characteristics of the above diodes obtained 
experimentally at room and at liquidenitrogen temperatures are presented. Cerrier ~~ 
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- eoncentrations are estimated for various test conditions. Two families of 
current-voltage curves, determined within <-S0 +100C, are given for In end InGa 
alloys. The following conclusions are offered: (1) at heavy currents, the 
current-voltege relation becomes linear; (2) the residual resistance, determined 
by the p=n-junction alloy, is an inverse function of the carrier concentration in 
the low-resistance region; (3) to explain the observed velue of the residuel 
resistance, it should be assumed that the concentration at pen junction is within © 
2 «4x 10 sup 17 cm sup =3 (for the 2nd group); (4) the residual resistance 
grows with temperature approximately according to the same law as the carrier 
mobility; (5) at a certain "inversion" voltage, the forward. current-temperature _ 
-relation changes sign. Orig. art. has: 6 figures, 1 formula, and 2 tables. 


“ASSOCIATION: Akademlya nauk SSSR (Academy of Sciences SSSR) Akademiya nauk 
Uzbekskoy SSR (Acedeny of Sciences UzSSR) Tashkentskiy gosudarstvenny*y 
universitet (Tashkent State University) : 
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with N-shape characteristic 


VTLS: Triodes 
PERIODICAL: tadLotennika L eLektronika, ve 7; Te 8. 1962, 
: 1404-1408 ; 


PERT: The properties of triodes are C : 
i ening of the space-charge 


cne negative resistance is related to a wid 

vecion. aN yalitative cheor 

types of triodes are descrived 

of 1957/58, woaiLe Wang Sy 

Lied Physics of the AS Chinese People's 

Leporatory n))- “Thereas jmiLar 1, ¢ : 
i i - Little practical inter- 
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teristics, and can be used in switching t L 
age characteristic fat iode with pbase-resistanc? modulation, is 
analyzed. Th theoretical current-voltage curves of such criodes 
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Triodes with WN-shape characteristic D409/D301 


are plotted for cifferent values of d ofits Cd, being the distance 
rrom the collector p-n junction to che Gapestts surface, and Wo the 


L 


width of the space- Pneree region for zero voltage at same junction). 
from the figure it is evident that the Larger do/Iy, the broader the 


negative-resistance region and the closer the characteristic to that 
of an ordinary transistor triode. The above theoretical considera- 
tions were used in the preparation of N-triodes. First, a low-fre- 
quency triode was prepared from n-type germanium with a "resistivity: 
o£ about 40 ohm-cm. The cut-off frequency of such triodes docs not 
exceed several tens -of kilocyles, and their peak operating point is 
also inconvenient. ‘Therefore another type of N-triode was prepared 
oy the method of diffusion melting. A very thin n-type base Layer 
was formed by the diffusion of antimony in a p-type germanium layer. 
The base contact was formed by the alloy Pb-Sb, and the emitter oy 
the alloy In-Ga-Sb. ‘The addition of Ga improves the injection 
properties of the emitter. The current-voltage characteristics of 
such a triode are shown. The base layer is very thin, but highly 
conductive. Therefore its resistance changes sharply with the col- 


lector voltage. The negative-resistance region corresponds to a 
[o) Go 
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0.1 volt range of variation of the collector voltage; the nagnitude | 
of the negative resistance is of the order of several ohm, in the 
cut-off eakate, the current cquals the reverse curreat of tie collec- 
tor pet junction, and La practleally independent of vol taye shifts 
Ab the eattker, lormally, the collector current dy of the order OF 
Osho wiitteanp., up ta vellaged of daayeral bene af volts. ‘the cub-of? 
frequency of the negative resistance is nomnally saveral teydeye les; 
but it could reach several tens of megacycles. There are 6 figures.’ 
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i 
AUTHORS 3 Vorob'yev, L. Yer, Karakushan, E. Ie, and Stafeyev, V. I+ | 
| 
TITLES: Effect of a: magnetic field on the carrier distribution in the' 
pody of a magnetodiode bo 
PERIODICAL: Fizika tverdogo tela, V- 5, no. 4, 1963, 982 - 989 
i - | 
TEXT: The experiments described were made on large-area magnetodiodes ie 
with uniform (Figo» 45 5) or with subdivided (Fig- 10) p-n junctions (Ge). | 
The diode wad placed between the pole pieces of a magnat which were pro~ ; 
vided with oondaal opanings {ots Flas 1). An incandescent lamp waa used; 
as light source (1.8 - 2. 5p) {ta light pulees (4 maac) beihg synohvoniaed : 
with the current pulses sent through the diode. in thig wavelength yanga 
the absorption coefficient was proportional to the free carrier concentre- ; 
tion, the refluotion ooefficient was 35%. The high magnet o-sensitivity of 
these diodes is due to the fact that the magnetie field altera the apatial 
distribution of the non-equilibrium carr body of the semiqon- 
ductor. The changes arise both along an ‘ the current lines 
ana were determined from the light absorption. The resulta are shown in 
form of graphs. There are 10 figures and 1 table. 
po cOard WG ee a5 
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ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. loffe AN SSSR Lenin- . 
grad (Physicotechnical Institute imeni A. F. Ioffe aS USSR, 
Leningrad , 


SUBMITTED: September 24, 1962 , 
Fig. 1. Optical arrangement. Legends A-Magnetodiod, NS - magnet, 5, 2,3 
: ; 
mirrors, PbS - photoresistor as receiver, [I -modulator, S - spiral; (1) to} 
the oscilloscope. : 


Pig. 2. Shape of pulse received by the PbS. Legends t, start of light 


pulse, bt, start of surrent pulse, t, end of light pulse, ty end of ourrent bo 
pulse. a 


Fig. 4. Non-equilibrium carrier distribution along the p-n junction with 
and without magnetic field for x=1.05 and xeQ.15 mm. Legends In~n10 Oy 


B= 7500 gauss} (1) By (3) Bis (2) BO. 
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:er concentration. - 
j hange in non-equilibrium carrier. i 
ean, ae eta: B = 7500 gauss, x = 0.15 om (1), 0.75 om (2), | 
4.05 mm (3). 


+ & . e Pp f rT x 0. 15 an 
0-45 mM. Legends ( 1) BaO, (2) B, = ee tac (3 ) BL ; 66 °° . aun 
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| —Kobassr0N 3 Le IR: “py0s72) ae a = 0109/63 /008 /007/1399/1209 | | = | . 
: avrgor: Shteger, A. Po} Stefeyev, Ve Ie a 4 ca 1 an 
r TITLE: Volt-ampere characteristics of a aouble-base diode Prasat : cle | 

f SOURCE: Radiotekhnike 4 elektronike, v, 8, n0- Ts 1963, 1199-1209 : | a a) 


} 
| 
| rent, cutoff voltage » residual voltage, negative resistence, differential re- \ 
: sistance § 3 | 
\ 
{ 


|. ABSTRACT: On the basis of the previous investigations of one of the suthors, 


t 

i 

| 

TOPIC TAGS: doubdle-base diode, volt-empere characteristics, exitter inverse cure 
{ 

{ 

4 


Beale analytical expressions for negative resistance and cutoff and residual volteges 
mame 6=—Sssoare derived for aouble-base diodes, In order to verify the theoretical date 
i obtained, & series of n-type germenium double-base diodes with 4. resistivity of. 
' 4O dam x cm and an inverse current of the emitter junction on the order of 10 emp 
' has been developed. Cutoff voltage depended to & large degree on the thicknesa — 
: of the initial germanium plate and usually, at voltages petween bases of 8 to 10 v, 
: was on the order of 5~T Ve The negative resistance region became apparent in the. 
_ . region of negative emitter currents} the value of the negative resistance was on - 
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| the order of 20—30 cim,’. The cut in current was on the order of 10 emp, and 

‘ the cutoff current was approximately 1 mamp. (he. differential resistence of the | 

, actuated diode was 20—60 ohm, . while that of the cutoff diode was on the order © 

of 1 Hohm. It was concluded that: 1) resistance between the emitter and collector 
| de modulated by the emitter current and does not dépend on the electric Meld; | 
| BY the switching on of the diode cecurs during the inverse current flew, which 4s | 

| about equal to the saturation current; 3) cutoff voltege is determined by the re. | 


| gigtance between the emitter end the collector and by the current in the base 


circuit; 4) residual voltage is determined ty the. effective lifetime of the car- 
| riers in the device (aince double~base diodes are manufactured from thin semi- 
. conductor plates, the carrier lifetime is determined mainly by the rate of sur- 


| face recombination); 5) negative resistance of experimental models was on the - 


i+ OMaer of several tens of kehm; and 6) differential resistance with the diode 


; switched on was on the order of 40—60 ohm, which was higher than the values 
- predicted on the basie of theory by factors of. 1.5<-2.0. Orig. art, hes: 10 
| figures and 13 formas. : 


| ASSOCIATION: none 
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Injections into semiconducters witn deep impurity 7 
tver. tela 6 no.1:80-91 Ja '64. (MIRA 17:2) 


1. Fiziko-tekhnicheskiy institut imenl A.F.Ioffe AN SSSR," Lenin- 
grad. 
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ACCESSION NR: AP4040914 5/0109 /64/009/006/1040/1046' ss 
AUTHOR: Shtager, A. P.i Stafeyev, V. Ve Is... : 
TITLE: N-shaped characteristic of the duoplecbase diode Bt 
SOURCE: Radiotekhnika i elektronika, v- 9, no. 6, 1964, 1040-1046 oe 


TOPIC TAGS: ‘semiconductor, semiconductor diode, double eer diode, N shaped 
‘characteristic 


ABSTRACT: Assuming that: (a) the model is single-dimensional, (b) the semi- 
- conductor has a near -intrinsic conductivity, (c) the emitter is of the point-contact _ 
type, and (d) the injection coefficient is 1, these formulas are developed to 
describe the current-voltage characteristic: 


 puon-tnee wage “buf HE i|aei) aaa! | 
base-to-base current ; tov [Pef nae +t) = = Pete yn: ; 


where Ye. andi,’ are the emitter voltage and current sig is-the caturation current : 
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:Ry is the resistance between the emitter and the principal base, and | Rn is the 
‘resistance between the emitter and the second base. Double -base symmetrical 

~ ‘and nonaymmetrical diodes described in the authors’ earlier work (Rad. i - os 
ielektronika, 11963, 8, 7 1199) were tested; their p-n junction saturation current nee 

- was about 20 microamp and ft, /L~ 3. Due to the finite size of the emitter in the . , 

' real diodes, the theoretical and experimental VV N-shaped characteristics stand | : a 
only qualitative comparison. The best base -to-base characteristics were ‘s es 

; ‘ observed in the nonsymmetrical diode connected with a short principal base. | Shes 
: Optimum switching characteristics were obtained with minimum £,and L securing 
‘the required resistance of the closed diodes ty is the principal base length, Lis | a 
ithe diffusion length. Orig. art. has: 8 figures and 8 formulas. re 
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